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The objective of this study was to investigate the effect of crude extracts of Punica granatum Linn.
pericarp with 3 different solvents against pathogenic Gram-negative bacilli. Ethanolic extracts showed the
antibacterial activity against all strains tested including enterohaemorrhagic Escherichia coli 4 strains (E. coli
O157: H7, E. coli O26: H11, E. coli O111: NM, E. coli O22), Pseudomonas aeruginosa, Shigella boydii and
Salmonella london. Inhibition zones ranged from 10.02 to 19.15 mm. Minimum inhibitory concentration (MIC)
and minimum bactericidal concentration (MBC) ranged from 0.09 to 3.13 mg/ml and 3.13 to 25 mg/ml,
respectively. Aqueous extract had low antibacterial activity while crude chloroform extracts had no effect on
the growth of these strains. Ethyl acetate and n-butanol fractions of P. granatum pericarp demonstrated  high
activity with the best MIC and MBC values of  0.02 to 0.78 mg/ml and 0.19 to 6.25 mg/ml, respectively. As
ethanolic extract of P. granatum was very effective against these pathogenic bacteria, further investigation on
this plant species may provide alternative, but bioactive, medicines for the treatment of Gram-negative
bacterial infection.
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Punica granatum pericarp on Gram-negative bacilli
Sirilak, T., et al.
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µ√’™Æ“ »‘√‘√—°…å  ∂πÕ¡®‘µ  ÿ¿“«‘µ“  °“π¥“ ª“π∑Õß
 
·≈– »ÿ¿¬“ß§å «√«ÿ≤‘§ÿ≥™—¬
ƒ∑∏‘Ï¢Õß “√ °—¥À¬“∫®“°‡ª≈◊Õ°º≈∑—∫∑‘¡ (Punica granatum) µàÕ°“√¬—∫¬—Èß‡™◊ÈÕ°àÕ‚√§
°≈ÿà¡ Gram-negative bacilli
«. ß¢≈“π§√‘π∑√å «∑∑. 2548 27(©∫—∫æ‘‡»… 2) : 535-544
«—µ∂ÿª√– ß§å¢Õßß“π«‘®—¬π’È‡æ◊ËÕ∑’Ë®–»÷°…“ƒ∑∏‘Ï¢Õß “√ °—¥À¬“∫®“°‡ª≈◊Õ°º≈∑—∫∑‘¡ (Punica granatum Linn.)
¥â«¬µ—«∑”≈–≈“¬∑’Ëµà“ß°—π 3 ™π‘¥µàÕ Gram-negative bacilli ∑’Ë¡’ªí≠À“∑“ß°“√·æ∑¬å  “√ °—¥À¬“∫¥â«¬ ethanol ¡’
ƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬∑ÿ° “¬æ—π∏ÿå∑’Ë∑¥ Õ∫ ‰¥â·°à enterohaemorrhagic Escherichia coli 4  “¬æ—π∏ÿå (E. coli O157: H7,
E. coli O26: H11, E. coli O111: NM, E. coli O22), Pseudomonas aeruginosa, Shigella boydii ·≈– Salmonella
london  §à“¢Õß inhibition zone Õ¬Ÿà„π™à«ß 10.02 ∂÷ß 19.15 ¡¡.   §à“ minimum inhibitory concentration (MIC) ·≈–
minimum bactericidal concentration (MBC) Õ¬Ÿà„π™à«ß 0.09 ∂÷ß 3.13 ¡°./¡≈. ·≈– 3.13 ∂÷ß 25 ¡°./¡≈. µ“¡≈”¥—∫
 “√ °—¥À¬“∫¥â«¬πÈ”¡’ƒ∑∏‘Ï„π°“√¬—∫¬—Èß·∫§∑’‡√’¬πâÕ¬   à«π “√ °—¥À¬“∫¥â«¬ chloroform ‰¡à¡’ƒ∑∏‘Ï„π°“√¬—∫¬—Èß
‡™◊ÈÕ∑’Ëπ”¡“∑¥ Õ∫ º≈°“√»÷°…“°“√ÕÕ°ƒ∑∏‘Ï¢Õß ethyl acetate ·≈– n-butanol fractions ®“°‡ª≈◊Õ°º≈∑—∫∑‘¡æ∫
«à“¡’ƒ∑∏‘Ïµâ“π‡™◊ÈÕ‰¥â¥’‚¥¬¡’§à“ MIC ·≈– MBC Õ¬Ÿà„π™à«ß 0.02 ∂÷ß 0.78 ¡°./¡≈. ·≈– 0.19 ∂÷ß 6.25 ¡°./¡≈. µ“¡
≈”¥—∫  ß“π«‘®—¬π’Èæ∫«à“ “√ °—¥À¬“∫¥â«¬ ethanol ¡’ƒ∑∏‘Ï¥’„π°“√µâ“π‡™◊ÈÕ ¥—ßπ—Èπ°“√»÷°…“µàÕ„π√“¬≈–‡Õ’¬¥¢Õß
 ¡ÿπ‰æ√™π‘¥π’È®–‡ªìπª√–‚¬™πåÕ¬à“ß¬‘ËßµàÕ°“√æ—≤π“¬“∑’Ë¡’ª√– ‘∑∏‘¿“æ„π°“√√—°…“‚√§µ‘¥‡™◊ÈÕ®“° Gram-negative bacilli
ªí®®ÿ∫—π°“√√—°…“‚√§µ‘¥‡™◊ÈÕ¡’ªí≠À“‡æ‘Ë¡¢÷Èπ„π‚√ß
æ¬“∫“≈µà“ßÊ  ‡π◊ËÕß®“°¬“ªØ‘™’«π–∑’Ë„™â√—°…“‚√§µ‘¥‡™◊ÈÕ
∑”„Àâ‡°‘¥°“√¥◊ÈÕ¬“ ‡™àπ ‡™◊ÈÕ Salmonella  spp. °≈ÿà¡∑’Ë
°àÕ„Àâ‡°‘¥Õ“°“√ enteric fevers ¡—°¥◊ÈÕµàÕ¬“ ampicillin,
chloramphenicol ·≈– trimethoprim (Ling and Chau,
1987) ‡™◊ÈÕ Pseudomonas aeruginosa ´÷Ëß‡ªìπ opportun-
istic pathogen ¥◊ÈÕµàÕ¬“imipenem (Sasaki et al., 2004),
ceftazidime, ciprofloxacin ·≈– tobramycin (Jung et
al., 2004)  ‡™◊ÈÕ Shigella  spp. ¥◊ÈÕµàÕ¬“  streptomycin,
ampicillin, TMP-SMZ, chloramphenicol ·≈– tetracy-
cline æ∫‰¥â∑—Ë«‰ª∑—Èß„πª√–‡∑»·∂∫∑«’ª‡Õ‡™’¬ (Bhatta-
charya et al., 1994)  ·Õø√‘°“ (Ashkenazi et al., 1993)
·≈–Õ‡¡√‘°“  (Lima et al., 1995; Cheasty et al., 1998)
°“√„™â¬“ªØ‘™’«π–„π°“√√—°…“ enterohaemorrhagic Es-
cherichia coli  (EHEC)  ´÷Ëß‡ªìπ‡™◊ÈÕ∑’Ë ”§—≠°àÕ„Àâ‡°‘¥
haemorrhagic colitis, haemolytic-uremic syndrome
(HUS) ·≈– thrombocytopenic purpura (TTP) (Yoh et
al., 1997)  ·¡â«à“®–‰¡à¡’√“¬ß“π°“√¥◊ÈÕ¬“¡“°π—°  ·µà°Á¡’
√“¬ß“π¢Õß Yoh ·≈–§≥– (1999) æ∫«à“§«“¡‡¢â¡¢âπ√–¥—∫
subinhibitory ¢Õß¬“ quinolones, norfloxacin, sparo-
floxacin ·≈– grepafloxacin ®–¡’º≈°√–µÿâπ„Àâ‡™◊ÈÕ¡’°“√
ª≈àÕ¬  Verocytotoxin 1 (VT1) ·≈– Verocytotoxin 2
(VT2)  ´÷ËßÕ“®¡’ à«π∑”„Àâ§«“¡√ÿπ·√ß¢Õß‚√§‡æ‘Ë¡¢÷Èπ‰¥â
¥—ßπ—Èπ®÷ß®”‡ªìπ∑’Ë®–µâÕßÀ“ “√∑’Ë®–‡ªìπ∑“ß‡≈◊Õ°„™â·∑π¬“
ªØ‘™’«π–
¡’√“¬ß“π«‘®—¬‡°’Ë¬«°—∫°“√∑¥ Õ∫ƒ∑∏‘Ï¢Õß “√ °—¥
®“°∑—∫∑‘¡(Punica granatum) µàÕ·∫§∑’‡√’¬™π‘¥µà“ßÊ ∑—Èß
Gram-positive bacteria ·≈– Gram-negative bacteria
º≈°“√»÷°…“æ∫«à“ “√ °—¥®“°∑—∫∑‘¡¡’ƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬
À≈“¬™π‘¥ ‡™àπ Bacillus anthracis (Trividi and Kazmi,
1979), B. subtilis (Trividi and Kazmi, 1979; Ahmad
et al., 1998; Prashanth et al., 2001), Escherichia coli
(Anesini and Perez, 1993; Navarro et al., 1996; Ahmad
et al., 1998;  Prashanth et al., 2001), Helicobacter
pylori (Voravuthikunchai et al., 2004a), Pseudomonas
aeruginosa (Anesini and Perez, 1993; Navarro et al.,
1996; Ahmad et al., 1998), Staphylococcus aureus
(Anesini and Perez, 1993; Navarro et al., 1996; Ahmad«.  ß¢≈“π§√‘π∑√å «∑∑.
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ƒ∑∏‘Ï¢Õß‡ª≈◊Õ°∑—∫∑‘¡µàÕ‚√§°≈ÿà¡ Gram-negative bacilli
µ√’™Æ“ »‘√‘√—°…å ·≈–§≥–
et al., 1998; Prashanth et al., 2001; Holetz et al.,
2002), methicillin-resistant S. aureus À√◊Õ MRSA
(Machado et al., 2002, 2003; Voravuthikunchai and
Kitpipit, 2003) ·≈– Vibrio cholerae (Trividi and
Kazmi, 1979; Guevara et al., 1994)
®“°√“¬ß“π¢Õß  Voravuthikunchai ·≈–§≥–
(2004c)  ‚¥¬»÷°…“ “√ °—¥À¬“∫®“°æ◊™ ¡ÿπ‰æ√38 ™π‘¥
æ∫«à“ “√ °—¥®“°‡ª≈◊Õ°º≈∑—∫∑‘¡¡’ƒ∑∏‘Ïµâ“π‡™◊ÈÕ E. coli
O157: H7 ‰¥â¥’  ¥—ßπ—Èπ®÷ßπ”‡ª≈◊Õ°º≈∑—∫∑‘¡¡“«‘‡§√“–Àå
À“ “√∑’Ë¡’ª√– ‘∑∏‘¿“æ·≈–»÷°…“µàÕ„π√“¬≈–‡Õ’¬¥ ”À√—∫
 “√ à«π∑’ËÕÕ°ƒ∑∏‘Ï   ‚¥¬π”¡“∑¥ Õ∫°—∫‡™◊ÈÕ°àÕ‚√§°≈ÿà¡
Gram-negative bacilli ∑’Ë¡’§«“¡ ”§—≠∑“ß°“√·æ∑¬å  ´÷Ëß
¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√»÷°…“πà“®–‡ªìπª√–‚¬™πå„π°“√π”‡ª≈◊Õ°
º≈∑—∫∑‘¡¡“æ—≤π“‡ªìπ¬“·∑π∑’Ë°“√„™â¬“ªØ‘™’«π–„π°“√
√—°…“‚√§
«— ¥ÿ Õÿª°√≥å·≈–°“√∑¥≈Õß
1. ‡™◊ÈÕ·∫§∑’‡√’¬∑’Ë„™â»÷°…“
enterohaemorrhagic Escherichia coli (EHEC)
®”π«π 5  “¬æ—π∏ÿå∑’Ëπ”¡“∑¥ Õ∫ ‰¥â·°à STEC RIMD
05091078  O157: H7, STEC  RIMD 05091083  O157:
H7, STEC  RIMD 05091055  O26: H11 ·≈– STEC
RIMD 05091056  O111: NM ´÷Ëß‡ªìπ‡™◊ÈÕ∑’Ë·¬°‰¥â®“°
ºŸâªÉ«¬™“«≠’ËªÿÉπ„π°“√√–∫“¥‡¡◊ËÕªï §.».1997  ·≈– “¬æ—π∏ÿå
STEC RIMD 05091556 O22 ‡ªìπ‡™◊ÈÕ∑’Ë·¬°‰¥â®“°«—«
‚¥¬‡™◊ÈÕ∑—ÈßÀ¡¥‰¥â√—∫§«“¡Õπÿ‡§√“–Àå®“° Research Insti-
tute of Microbial Diseases, Osaka University, Japan
·≈–„™â “¬æ—π∏ÿå¡“µ√∞“πEscherichia coli ATCC 25922
Gram-negative bacteria  Õ◊ËπÊ ∑’Ë∑”°“√»÷°…“‰¥â·°à
Pseudomonas aeruginosa ATCC 27853, Salmonella
london DMST 7110, Shigella boydii DMST 7124
2. °“√ °—¥ “√ °—¥À¬“∫ (crude extract) ®“°‡ª≈◊Õ°º≈
∑—∫∑‘¡
π”‡ª≈◊Õ°º≈∑—∫∑‘¡¡“≈â“ß  ™—Ëß   —∫‡ªìπ™‘Èπ‡≈Á°Ê
Õ∫·Àâß∑’ËÕÿ≥À¿Ÿ¡‘ 50  oC ®π·Àâß ∫¥„Àâ≈–‡Õ’¬¥·≈–™—Ëß
πÈ”Àπ—° ®“°π—Èππ”¡“ °—¥¥â«¬  chloroform  ‚¥¬°“√·™à
‡ªìπ‡«≈“ 5 «—π ·≈â«°√Õß‡Õ“ à«π °—¥ÕÕ° ·™à°“°‡¥‘¡¥â«¬
chloroform  ´È”Õ’° 2 §√—Èß  ®“°π—Èπ·™àµàÕ¥â«¬ ethanol
95% 3 §√—Èß·≈– ÿ¥∑â“¬·™à¥â«¬πÈ”°≈—Ëπ 3 §√—Èß π” “√ °—¥
∑’Ë‰¥â‰ª√–‡À¬„Àâ·Àâß‚¥¬„™â vacuum dryer ™—ËßπÈ”Àπ—°·≈–
‡°Á∫ “√∑’Ë °—¥‰¥â‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 4 oC
3. °“√·¬° “√ °—¥°÷Ëß∫√‘ ÿ∑∏‘Ï (fraction) ¢Õß “√ °—¥
À¬“∫‚¥¬«‘∏’ solvent-solvent extraction
(¥—¥·ª≈ßµ“¡«‘∏’¢Õß Machado et al., 2003) π”
 “√ °—¥À¬“∫®“°‡ª≈◊Õ°º≈∑—∫∑‘¡¥â«¬ ethanol ¡“≈–≈“¬
„ππÈ”  √‘π à«π„ „ à„π°√«¬·¬° “√¢π“¥ 250 ¡≈.  „ à
µ—«∑”≈–≈“¬≈ß‰ª ‚¥¬„™âµ—«∑”≈–≈“¬ 4 ™π‘¥ ‰¥â·°à  n-
hexane,  chloroform,  ethyl acetate  ·≈–  n-butanol
µ“¡≈”¥—∫  ‡¢¬à“„Àâµ—«∑”≈–≈“¬·≈– “√ °—¥‡¢â“°—π  ∑‘Èß‰«â
ª√–¡“≥ 10 π“∑’ ‰¢‡Õ“ à«π∑’ËµâÕß°“√‰ª√–‡À¬„Àâ·Àâß
4. °“√∑¥ Õ∫∑“ß‡§¡’‡∫◊ÈÕßµâπ¢Õß “√ °—¥®“°æ◊™ (phy-
tochemical screening test) ‚¥¬„™âªØ‘°‘√‘¬“∑“ß‡§¡’
(¥—¥·ª≈ßµ“¡«‘∏’¢Õß«’≥“, 2534 ·≈– §≥–‡¿ —™-
»“ µ√å ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å, 2542)  π” à«π °—¥
∑’Ë‰¥â¡“∑¥ Õ∫∑“ß‡§¡’‡∫◊ÈÕßµâπ‚¥¬∑¥ Õ∫  flavonoids
(Shinoda test), sterols, triterpenes, tannins ·≈–
phenolic compounds
5. °“√∑¥ Õ∫ƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬‚¥¬«‘∏’ disc diffusion
5.1 °“√‡µ√’¬¡ inoculum
π”‡™◊ÈÕ·∫§∑’‡√’¬µ—«∑’Ë∑¥ Õ∫¡“‡æ“–‡≈’È¬ß∫πNutri-
ent agar (NA, Difco) „Àâ‰¥â‚§‚≈π’‡¥’Ë¬«Ê ‡≈◊Õ°‡¢’Ë¬‡™◊ÈÕ¡“
4 ∂÷ß 5 ‚§‚≈π’ ‡æ“–‡≈’È¬ß„πMueller-Hinton broth (MHB,
Difco) ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 35 oC  ‡ªìπ‡«≈“ 3 ∂÷ß 5 ™—Ë«‚¡ß
®“°π—Èππ”¡“ª√—∫§«“¡¢ÿàπ„Àâ‰¥â‡∑à“°—∫ “√≈–≈“¬ barium
sulfate McFarland no. 0.5  ‚¥¬„™âπÈ”‡°≈◊Õ‰√â‡™◊ÈÕ  ·≈â«„™â
sterile cotton swab ®ÿà¡‡™◊ÈÕ∑’Ë„™â∑¥ Õ∫·≈â«π”‰ª‡°≈’Ë¬„Àâ
∑—Ë«º‘«Àπâ“Õ“À“√ Mueller-Hinton agar (MHA, Difco)Songklanakarin J. Sci. Technol.
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3 ·π«∑”¡ÿ¡ 60 o
5.2 °“√∑¥ Õ∫°—∫·ºàπ¬“ªØ‘™’«π–¡“µ√∞“π (NCCLS,
2000)
„™â  forceps  §’∫·ºàπ¬“ªØ‘™’«π–¡“µ√∞“π«“ß∫π
«ÿâπÕ“À“√„π¢âÕ 5.1 „Àâ·ºàπ¬“Àà“ß°—π 15 ∂÷ß 20 ¡¡. ·≈–
Àà“ß®“°¢Õ∫®“πÕ“À“√ 15 ¡¡.  ‚¥¬∑”°“√∑¥ Õ∫°—∫¬“
amikacin (30 µg), ampicillin (10 µg), chlorampheni-
col (30 µg), gentamicin (10 µg), kanamycin (30 µg),
norfloxacin (10 µg) ·≈– tetracycline (30 µg) π”‰ª
∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 35 oC  ‡ªìπ‡«≈“ 18 ∂÷ß 24 ™—Ë«‚¡ß
Õà“πº≈‚¥¬„™â vernier caliper «—¥¢π“¥‡ âπºà“π
»Ÿπ¬å°≈“ß¢Õß«ß„  (inhibition zone) ·≈â«π”‰ª‡∑’¬∫°—∫
µ“√“ß¡“µ√∞“π‡æ◊ËÕ·ª≈º≈«à“ ‰« (susceptible) À√◊Õ¥◊ÈÕ¬“
(resistant) ∑”°“√∑¥ Õ∫ 2 ´È”
5.3 °“√‡µ√’¬¡ “√ °—¥·∫∫·ºàπ·Àâß
π” sterile paper disc (6 ¡¡.) «“ß∫πµ–·°√ß
≈«¥ sterile „π plate sterile ¥Ÿ¥ “√≈–≈“¬¢Õß “√ °—¥∑’Ë
¡’§«“¡‡¢â¡¢âπ 250 ¡°./¡≈. ª√‘¡“µ√ 10 µl. À¬¥≈ß
°≈“ß·ºàπ disc ®–‰¥âª√‘¡“≥ “√ °—¥ 2.5 ¡°./·ºàπ ∑‘Èß
‰«â„Àâ·Àâß  à«π negative control „™â dimethyl sulfoxide
(DMSO, Merck) ·∑π “√ °—¥
5.4 °“√‡µ√’¬¡ “√ °—¥·∫∫·ºàπ‡ªï¬°
∑”‡™àπ‡¥’¬«°—∫°“√‡µ√’¬¡ “√ °—¥·∫∫·ºàπ·Àâß  ·µà
«“ß∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ∑—π∑’
5.5 °“√∑¥ Õ∫°—∫ “√ °—¥
∑”‡™àπ‡¥’¬«°—∫¢âÕ 5.1 ·≈– 5.2 ·µà„™â “√ °—¥·∑π
6. °“√∑¥ Õ∫À“§à“ minimum inhibitory concentration
(MIC)  ·≈–  minimum  bactericidal  concentration
(MBC) ¢Õß “√ °—¥µàÕ pathogenic Gram-negative
rod ‚¥¬«‘∏’ agar dilution (¥—¥·ª≈ßµ“¡«‘∏’¢Õß Lorian,
1996)
6.1 «‘∏’°“√‡µ√’¬¡‡™◊ÈÕ∑’Ë„™â∑¥ Õ∫
π”‡™◊ÈÕ·∫§∑’‡√’¬∑’Ë∑¥ Õ∫¡“‡æ“–‡≈’È¬ß∫π NA „Àâ
‰¥â‚§‚≈π’‡¥’Ë¬«Ê ‡≈◊Õ°‡¢’Ë¬‡™◊ÈÕ¡“4 ∂÷ß 5 ‚§‚≈π’ ‡æ“–‡≈’È¬ß„π
MHB ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 35 oC ‡ªìπ‡«≈“ 3 ∂÷ß 5 ™—Ë«‚¡ß  À≈—ß
®“°π—Èππ”¡“ª√—∫§«“¡¢ÿàπ„Àâ‰¥â‡∑à“°—∫ “√≈–≈“¬ barium
sulfate McFarland No. 0.5 ‚¥¬„™âπÈ”‡°≈◊Õ‰√â‡™◊ÈÕ ·≈â«
‡®◊Õ®“ßµàÕ¥â«¬πÈ”‡°≈◊Õ‰√â‡™◊ÈÕ 0.85% „πÕ—µ√“ à«π 1: 10
6.2 °“√‡µ√’¬¡ “√ °—¥®“°‡ª≈◊Õ°º≈∑—∫∑‘¡
‡µ√’¬¡ “√ °—¥À¬“∫¥â«¬ethanol „Àâ¡’§«“¡‡¢â¡¢âπ
250 ¡°./¡≈.  ‚¥¬‡®◊Õ®“ß “√ °—¥ ¡ÿπ‰æ√·∫∫≈”¥—∫ 2
(2-fold serial dilution) ¥â«¬µ—«∑”≈–≈“¬ dimethyl sul-
foxide (DMSO) „Àâ‰¥â§«“¡‡¢â¡¢âπ∑’ËµâÕß°“√∑¥ Õ∫µ—Èß·µà
0.12 ∂÷ß 250 ¡°./¡≈.  à«π ethyl acetate ·≈– n-butanol
fractions „™â§«“¡‡¢â¡¢âπ‡√‘Ë¡µâπ∑’Ë 0.12 ∂÷ß 250 ¡°./¡≈.
∑”°“√∑¥ Õ∫À“§à“ MIC À“°§à“ MIC ∑’Ë‰¥âµË”°«à“ 0.12
¡°./¡≈. °Á∑”°“√‡®◊Õ®“ß·∫∫≈”¥—∫ Õß®π°√–∑—Ëß‰¥â§à“MIC
6.3 °“√∑¥ Õ∫À“§à“ MIC
„π°“√∑¥ Õ∫À“§à“ MIC ¢Õß “√ °—¥À¬“∫ π”
 “√ °—¥®“°‡ª≈◊Õ°º≈∑—∫∑‘¡¥â«¬  ethanol  ·µà≈–§«“¡
‡¢â¡¢âπ¡“º ¡°—∫ MHA À≈Õ¡‡À≈«ª√‘¡“µ√ 6  ¡≈.  „π
Õ—µ√“ à«π 1: 10 ‡∑Õ“À“√∑’Ë‰¥â≈ß„π®“π‡æ“–‡™◊ÈÕ (‡ âπºà“π
»Ÿπ¬å°≈“ß 6 ´¡.) µ—Èß∑‘Èß‰«â„ÀâÕ“À“√·¢Áß π”·ºàπ°√Õß
membrane filter (0.45 µm) ¡“«“ß∫πº‘«Àπâ“Õ“À“√
·≈â«À¬¥‡™◊ÈÕ·∫§∑’‡√’¬∑’Ë‡µ√’¬¡‰«â ª√‘¡“µ√ 1 µl  ≈ß∫π
·ºàπ°√Õß·≈–π”‰ª∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 35 oC ‡ªìπ‡«≈“ 18 ∂÷ß
24 ™—Ë«‚¡ß control „™âµ—«∑”≈–≈“¬§◊Õ DMSO ·∑π “√
 °—¥   à«π positive control „™â¬“ ciprofloxacin ·≈–
gentamicin
À“§à“ MIC ¢Õß ethyl acetate ·≈– n-butanol
fractions  ‚¥¬º ¡ “√ °—¥·µà≈–§«“¡‡¢â¡¢âπ  1   à«π°—∫
MHA ∑’ËÀ≈Õ¡‡À≈«∑’ËÕÿ≥À¿Ÿ¡‘ 45 ∂÷ß 50 oC  9  à«π„Àâ
‡¢â“°—π„π eppendrof ¥Ÿ¥¢÷Èπ≈ß 10 ∂÷ß 15 §√—Èß  „Àâ‡ªìπ
‡π◊ÈÕ‡¥’¬«°—π  À¬¥Õ“À“√≈ß„πÀ≈ÿ¡¢Õß sterile  microtiter
plate À≈ÿ¡≈– 200 µl  À“°¡’øÕß°ä“´‡°‘¥¢÷Èπ  „Àâπ”  loop
≈π‰ø·µ–øÕßÕ“°“»‡∫“Ê ∑‘Èß‰«â„ÀâÕ“À“√·¢Áß  ®“°π—Èπ
À¬¥‡™◊ÈÕ∑’Ë‡µ√’¬¡‰«â ≈ß‰ªÀ≈ÿ¡≈– 1 µl  (ª√–¡“≥  104
CFU)  π”‰ª∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 35 
o
C ‡ªìπ‡«≈“ 18 ∂÷ß 24
™—Ë«‚¡ß  Õà“πº≈‚¥¬Õà“π§à“§«“¡‡¢â¡¢âπµË” ÿ¥¢Õß “√ °—¥«.  ß¢≈“π§√‘π∑√å «∑∑.
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µ√’™Æ“ »‘√‘√—°…å ·≈–§≥–
 ¡ÿπ‰æ√∑’Ë‡™◊ÈÕ·∫§∑’‡√’¬‰¡à “¡“√∂‡®√‘≠‰¥â
6.4 °“√∑¥ Õ∫À“§à“  MBC
°“√∑¥ Õ∫À“§à“ MBC ¢Õß “√ °—¥À¬“∫‚¥¬π”
·ºàπ°√Õß membrane filter ∑’Ë‡™◊ÈÕ·∫§∑’‡√’¬‰¡à “¡“√∂
‡®√‘≠‰¥â„π°“√∑¥≈ÕßÀ“§à“ MIC ¡“«“ß‡æ“–‡≈’È¬ß∫π®“π
Õ“À“√ MHA „À¡à ·≈â«∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 35 
o
C ‡ªìπ‡«≈“ 18
∂÷ß 24 ™—Ë«‚¡ß
 à«π fraction ∑”°“√∑¥ Õ∫‚¥¬π”À≈ÿ¡∑’Ë “√ °—¥
 “¡“√∂¬—∫¬—Èß‡™◊ÈÕ‰¥â¡“‚¥¬∑”„πÕ“À“√‡À≈«·∑πÕ“À“√·¢Áß
„™â loop ®ÿà¡À≈ÿ¡∑’Ë„   ´÷Ëß¡’§«“¡‡¢â¡¢âπ‡¥’¬«°—∫°“√À“§à“
MIC π”¡“ streak ∫π MHA ∫πº‘«Àπâ“Õ“À“√ ∫à¡∑’Ë
Õÿ≥À¿Ÿ¡‘ 35 
o
C ‡ªìπ‡«≈“ 18 ∂÷ß 24 ™—Ë«‚¡ß Õà“πº≈‚¥¬
Õà“π§à“§«“¡‡¢â¡¢âπµË” ÿ¥¢Õß “√ °—¥ ¡ÿπ‰æ√∑’Ë‡™◊ÈÕ·∫§∑’‡√’¬
‰¡à “¡“√∂‡®√‘≠‰¥â
º≈°“√∑¥≈Õß
º≈°“√∑¥ Õ∫ƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬¢Õß “√ °—¥À¬“∫®“°
‡ª≈◊Õ°º≈∑—∫∑‘¡‚¥¬„™â«‘∏’ disc diffusion
®“°°“√∑¥ Õ∫‡¡◊ËÕπ”·ºàπ disc ∑’Ë¡’ “√ °—¥À¬“∫
®“°‡ª≈◊Õ°º≈∑—∫∑‘¡∑’Ë °—¥¥â«¬chloroform, ethanol 95%
·≈– πÈ” ∑’Ë§«“¡‡¢â¡¢âπ 2.5 ¡°./·ºàπ ∑—Èß·∫∫·ºàπ‡ªï¬°
·≈–·ºàπ·Àâß¡“∑¥ Õ∫ƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬(Table 1)   “√
∑’ËÕÕ°ƒ∑∏‘Ïµâ“π°“√‡®√‘≠¢Õß‡™◊ÈÕ∑’Ëπ”¡“∑¥ Õ∫∑—Èß 9  “¬æ—π∏ÿå
§◊Õ  “√ °—¥À¬“∫®“°‡ª≈◊Õ°º≈∑—∫∑‘¡¥â«¬ ethanol 95%
‚¥¬¡’¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß¢Õß inhibition zone ∑’Ë‡°‘¥
®“°·ºàπ‡ªï¬°¡’§à“√–À«à“ß 10.37 ∂÷ß 19.15 ¡¡. ¢π“¥
‡ âπºà“π»Ÿπ¬å°≈“ß¢Õßinhibition zone ∑’Ë‡°‘¥®“°·ºàπ·Àâß
¡’§à“Õ¬Ÿà„π™à«ß 9.45 ∂÷ß 16.85 ¡¡.  “√ °—¥À¬“∫®“°
‡ª≈◊Õ°º≈∑—∫∑‘¡∑’Ë °—¥¥â«¬ chloroform æ∫«à“‰¡à “¡“√∂
¬—∫¬—Èß‡™◊ÈÕ∑’Ëπ”¡“∑¥ Õ∫‰¥â   “√ °—¥À¬“∫®“°‡ª≈◊Õ°º≈
∑—∫∑‘¡¥â«¬πÈ”®–¡’¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß¢Õß inhibition
zone √–À«à“ß 6.05 ∂÷ß 7.15 ¡¡.  à«π°“√∑¥ Õ∫°—∫
·ºàπ¬“ªØ‘™’«π–¡“µ√∞“π· ¥ß„π Table 2
º≈°“√∑¥ Õ∫∑“ß‡§¡’‡∫◊ÈÕßµâπ¢Õß “√ °—¥À¬“∫®“°
‡ª≈◊Õ°º≈∑—∫∑‘¡‚¥¬„™âªØ‘°‘√‘¬“∑“ß‡§¡’
º≈°“√∑¥ Õ∫∑“ß‡§¡’‚¥¬π” “√ °—¥À¬“∫®“°
‡ª≈◊Õ°º≈∑—∫∑‘¡¥â«¬ ethanol 95% ‚¥¬æ∫ “√∑’Ë¡’Õ¬Ÿà„π
‡ª≈◊Õ°º≈∑—∫∑‘¡ §◊Õ flavonoids, tannins, sterols ·≈–
triterpenes
º≈°“√∑¥ Õ∫À“§à“ minimum inhibitory concentration
·≈– minimum bactericidal concentration ‚¥¬«‘∏’ agar
dilution
π” “√ °—¥À¬“∫∑’Ë °—¥¥â«¬ ethanol 95% ∑’Ë¡’ƒ∑∏‘Ï
Table 1. Antibacterial activity of ethanolic, chloroform  and aqueous extracts  of Punica
granatum pericarp by disc diffusion  method (concentration 2.5 mg/disc).
     Mean values of  inhibition zone (mm)
chloroform ethanol 95% aqueous
E. coli O157: H7  RIMD 05091078 - 12.75+/11.33* 7.15/6.25
E. coli O157: H7  RIMD 05091083 - 11.23/11.05 7.10/6.25
E. coli O26: H11  RIMD 05091055 - 11.53/11.43 6.43/6.05
E. coli O111: NM  RIMD 05091056 - 11.68/10.60 6.45/6.05
E. coli O22  RIMD 05091556 - 12.00/10.80 6.25/6.20
E. coli ATCC 25922 - 10.95/10.08 7.15/7.05
P. aeruginosa ATCC 27853 ND 11.23/9.45 ND
S. boydii DMST 7124 ND 19.15/16.85 ND
S. london DMST 7110 ND 10.37/10.02 ND
+ = Wet disc, * = Dry disc,  - = No  inhibition zone,  ND = Not done.
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Table 2. Antibacterial activity of antibiotics by disc diffusion method.
                                                    Antibiotics
AM AP C GM K N T
E. coli  O157: H7  RIMD 05091078 21.80 (S) 7.95 (R) 21.45 (S) 19.83 (S) 21.38 (S) 26.75 (S) 24.35 (S)
E. coli  O157: H7  RIMD 05091083 22.30 (S) 7.50 (R) 22.45 (S) 21.13 (S) 22.40 (S) 36.85 (S) - (R)
E. coli  O26: H11  RIMD 05091055 17.45 (S) 6.53 (R) 23.10 (S) 19.03 (S) 19.48 (S) 38.45 (S) 22.65 (S)
E. coli  O111: NM  RIMD 05091056 23.45 (S) - (R) 23.85 (S) 20.23 (S) - (R) 32.95 (S) - (R)
E. coli  O22  RIMD 05091556 21.08 (S) 6.90 (R) 24.85 (S) 20.08 (S) 19.63 (S) 31.10 (S) 21.60 (S)
E. coli ATCC 25922 23.93 (S) 6.48 (R) 23.85 (S) 20.20 (S) 21.63 (S) 31.95 (S) 24.03 (S)
P. aeruginosa  ATCC 27853 23.37 (S) - (R) ND 20.87 (S) - (R) ND 9.57 (R)
S. boydii  DMST 7124 15.63 (I) - (R) ND 17.50 (S) 16.63 (I) ND 7.5 (R)
S. london  DMST 7110 21 (S) 22.5 (S) ND 19.28 (S) 21.5 (S) ND 25.33 (S)
S =  Susceptible;  R = Resistant;  I = Intermediate;  - = No  inhibition zone;  ND = Not done;  AM = amikacin;
AP = ampicillin;  C = chloramphenicol;  GM = gentamicin;  K = kanamycin;  N = norfloxacin;  T = tetracycline.
µâ“π·∫§∑’‡√’¬∑’Ë∑”„Àâ‡°‘¥ inhibition zone ‰¥â¥’∑’Ë ÿ¥ ¡“
∑¥ Õ∫À“§à“ MIC ·≈– MBC ‚¥¬«‘∏’ agar dilution æ∫
«à“  “¡“√∂¬—∫¬—Èß‡™◊ÈÕ∑’Ëπ”¡“∑¥ Õ∫∑—Èß 9  “¬æ—π∏ÿå ‰¥â·°à
‡™◊ÈÕ°≈ÿà¡EHEC ∑—Èß5  “¬æ—π∏ÿå·≈–E. coli ATCC 25922
¡’§à“ MIC ·≈– MBC Õ¬Ÿà„π™à«ß 0.39 ∂÷ß 3.13 ·≈– 12.5
∂÷ß 25 ¡°./¡≈. µ“¡≈”¥—∫ ‡™◊ÈÕ P. aeruginosa ATCC
27853 ·≈– S. boydii DMST 7124 ¡’§à“ MIC ·≈–
MBC ‡∑à“°—∫ 0.09 ·≈– 3.13 ¡°./¡≈. µ“¡≈”¥—∫ ‡™◊ÈÕ S.
london DMST 7110 ¡’§à“ MIC ·≈– MBC ‡∑à“°—∫ 6.25
·≈– 25 ¡°./¡≈. µ“¡≈”¥—∫ (Table 3)
º≈°“√∑¥ Õ∫À“§à“ minimum inhibitory concentration
·≈– minimum bactericidal concentration ¢Õß ethyl
acetate ·≈– n-butanol fractions ®“°‡ª≈◊Õ°º≈∑—∫∑‘¡
‚¥¬«‘∏’ agar dilution
º≈°“√∑¥ Õ∫°“√ÕÕ°ƒ∑∏‘Ï¢Õß ethyl acetate ·≈–
n-butanol fractions ®“°‡ª≈◊Õ°º≈∑—∫∑‘¡æ∫«à“  ¡’§à“ MIC
·≈– MBC Õ¬Ÿà„π™à«ß 0.02 ∂÷ß 0.78  ¡°./¡≈. ·≈– 0.19
∂÷ß 6.25 ¡°./¡≈. µ“¡≈”¥—∫ (Table 4)  à«πÕ’° 2 frac-
tions §◊Õ n-hexane ·≈– chloroform fractions ‡π◊ËÕß®“°
‰¥â “√∑’Ë¡’ª√‘¡“≥πâÕ¬¡“°®÷ß‰¡à‰¥âπ”¡“∑¥ Õ∫
Table 3.Antibacterial activity of ethanolic extracts of Punica granatum pericarp by agar
dilution  method.
                           Antibacterial activity
                                                                  Ethanolic extract (mg/ml)               Antibiotics (µg/ml)
 MIC  MBC ciprofloxacin gentamicin
E. coli  O157: H7  RIMD 05091078 0.39 12.5 0.016 (S) 0.25 (S)
E. coli  O157: H7  RIMD 05091083 3.13 25 0.016 (S) 0.25 (S)
E. coli  O26: H11  RIMD 05091055 3.13 12.5 0.016 (S) 0.25 (S)
E. coli  O111: NM  RIMD 05091056 3.13 12.5 0.016 (S) 0.25 (S)
E. coli  O22  RIMD 05091556 1.56 12.5 0.016 (S) 0.25 (S)
E. coli  ATCC 25922 0.39 6.25 ND ND
P. aeruginosa  ATCC 27853 0.09 3.13 ND ND
S.  boydii  DMST 7124 0.09 3.13 ND ND
S. london  DMST 7110 6.25 25 ND ND
S = Susceptible; R = Resistant; I = Intermediate; ND = Not done; MIC = Minimum inhibitory concentration,
MBC = Minimum bactericidal concentration.
Strains«.  ß¢≈“π§√‘π∑√å «∑∑.
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µ√’™Æ“ »‘√‘√—°…å ·≈–§≥–
«‘®“√≥åº≈°“√∑¥≈Õß
°“√»÷°…“ƒ∑∏‘Ïµâ“π‡™◊ÈÕ·∫§∑’‡√’¬‡∫◊ÈÕßµâπ¢Õß “√ °—¥
À¬“∫®“°‡ª≈◊Õ°º≈∑—∫∑‘¡‚¥¬«‘∏’ disc diffusion æ∫«à“
 “√ °—¥À¬“∫®“°‡ª≈◊Õ°º≈∑—∫∑‘¡∑’Ë °—¥¥â«¬ chloroform
ethanol  ·≈–πÈ”  ¡’ƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬·µ°µà“ß°—π   —ß‡°µ
‰¥â®“°¢π“¥¢Õß inhibition zone ´÷ËßÕ“®‡ªìπ‡æ√“– “√∑’Ë
Õ¬Ÿà„π‡ª≈◊Õ°º≈∑—∫∑‘¡Õ“®®–≈–≈“¬„ππÈ”·≈– chloroform
‰¥â‰¡à¥’‡∑à“°—∫≈–≈“¬„π ethanol  ¥—ßπ—Èπ°“√‡≈◊Õ°µ—«∑”
≈–≈“¬®÷ß‡ªìπÕ’°ªí®®—¬Àπ÷Ëß∑’Ë®–∑”„Àâƒ∑∏‘Ï„π°“√µâ“π‡™◊ÈÕ
·µ°µà“ß°—π·≈–„π°“√∑¥ Õ∫®–„™â·ºàπ disc ∑—Èß·∫∫
·ºàπ‡ªï¬°·≈–·ºàπ·Àâß´÷Ëßº≈°“√∑¥ Õ∫„Àâ¢π“¥¢Õßinhi-
bition zone „°≈â‡§’¬ß°—π  ·µà·∫∫·ºàπ‡ªï¬°„Àâ¢π“¥¢Õß
inhibition zone °«â“ß°«à“·ºàπ·Àâß‡≈Á°πâÕ¬   Voravuthi-
kunchai ·≈–§≥– (2004b) ‰¥â»÷°…“ƒ∑∏‘Ï¢Õß “√ °—¥À¬“∫
¢Õß ¡ÿπ‰æ√‰∑¬ 58 ™π‘¥ °—∫‡™◊ÈÕ enterohaemorrhagic
Escherichia  coli  O157: H7 æ∫‡æ’¬ß 24.14% ¢Õß “√
 °—¥∑’Ë “¡“√∂ÕÕ°ƒ∑∏‘Ïµâ“πGram-negative bacteria   à«π
Ahmad ·≈–§≥– (1998) √“¬ß“π§à“¢Õß “√ °—¥À¬“∫¥â«¬
alcohol ®“°‡ª≈◊Õ°º≈∑—∫∑‘¡ (§«“¡‡¢â¡¢âπ200 ¡°./¡≈.)
µàÕ‡™◊ÈÕ E. coli K-12 ·≈– P. aeruginosa ATCC 25619
¡’§à“ inhibition zone Õ¬Ÿà„π™à«ß 10 ∂÷ß 19 ¡¡. ´÷Ëß„Àâº≈
∑’Ë„°≈â‡§’¬ß°—∫°“√»÷°…“„π§√—Èßπ’È  ·≈–√“¬ß“π°àÕπÀπâ“π’Èæ∫«à“
 “√ °—¥®“°‡ª≈◊Õ°º≈∑—∫∑‘¡¡’ƒ∑∏‘Ïµâ“π‡™◊ÈÕGram-negative
bacteria ‡™àπ Vibrio cholerae (Guevara et al., 1994),
E. coli (Navarro et al., 1996; Prashanth et al.,
2001), P. aeruginosa (Navarro et al., 1996) ·≈– K.
pneumoniae (Prashanth et al., 2001)  πÕ°®“°π’È “√
 °—¥®“°‡ª≈◊Õ°º≈∑—∫∑‘¡¡’ƒ∑∏‘Ïµâ“π‡™◊ÈÕ Gram-positive
bacteria ‰¥â ‡™àπ Bacillus subtilis, Staphylococcus
aureus (Prashanth et al., 2001; Holetz et al., 2002)
·≈– methicillin-resistant S. aureus ‰¥â (Machado et
al., 2002)
‡¡◊ËÕπ” “√ °—¥À¬“∫®“°‡ª≈◊Õ°º≈∑—∫∑‘¡∑’Ë¡’ƒ∑∏‘Ï
¬—∫¬—Èß‡™◊ÈÕ‰¥â¥’„π‡∫◊ÈÕßµâπ §◊Õ “√ °—¥À¬“∫¥â«¬ethanol ¡“
∑¥ Õ∫À“§à“ MIC ·≈– MBC ¥â«¬«‘∏’ agar dilution ‚¥¬
„™âMillipore filter membrane æ∫«à“¡’§à“MIC ·≈– MBC
Õ¬Ÿà„π™à«ß 0.09 ∂÷ß 3.13 ¡°./¡≈. ·≈– 3.13 ∂÷ß 25 ¡°./
¡≈. µ“¡≈”¥—∫  ´÷Ëß„Àâº≈∑’Ë„°≈â‡§’¬ß°—π°—∫°“√»÷°…“¢Õß
Voravuthikunchai  ·≈–§≥– (2004b)     à«π Navarro
·≈–§≥– (1996) ·≈– Prashanth ·≈–§≥– (2001) √“¬ß“π
§à“¢Õß “√ °—¥À¬“∫¥â«¬ methanol ®“°‡ª≈◊Õ°º≈∑—∫∑‘¡
µàÕ‡™◊ÈÕ E. coli ¡’§à“ MIC ‡∑à“°—∫ 10 ·≈– 12 ¡°./¡≈.
µ“¡≈”¥—∫  ®“°°“√»÷°…“§√—Èßπ’È®–‡ÀÁπ«à“§à“MIC (0.39  ∂÷ß
3.13 ¡°./¡≈.) ∑’Ë‰¥â¡’§à“∑’Ë¥’°«à“¡“° §à“∑’Ë·µ°µà“ß°—π§ß‡ªìπ
‡æ√“–™π‘¥¢Õß solvent ∑’Ë„™â„π¢—ÈπµÕπ°“√ °—¥ “√·≈–«‘∏’
°“√ °—¥ “√  à«πªí®®—¬Õ◊ËπÊ ∑’Ë¡’ à«π‡°’Ë¬«¢âÕß°—∫»—°¬¿“æ
°“√ÕÕ°ƒ∑∏‘Ï¢Õß ¡ÿπ‰æ√  ‰¥â·°à  ·À≈àß∑’Ë‡°Á∫   ¿“«–
Table 4. Antibacterial activity of  fractions  from  ethanolic  extract  of Punica
granatum pericarp by agar dilution method.
                                      MIC/MBC (mg/ml)
Ethyl acetate fraction n-Butanol fraction
E. coli O157: H7 RIMD 05091078 0.05+/0.39* 0.09/0.19
E. coli O157: H7 RIMD 05091083 0.09/1.56 0.19/3.13
E. coli O26: H11 RIMD 05091055 0.19/0.78 0.05/0.39
E. coli O111: NM RIMD 05091056 0.39/0.78 0.39/0.39
E. coli O22 RIMD 05091556 0.78/6.25 0.19/1.56
E. coli ATCC 25922 0.19/3.13 0.19/6.25
P. aeruginosa ATCC 27853 0.02/0.78 0.02/1.56
S. boydii DMST 7124 0.02/0.39 0.02/0.39
S. london DMST 7110 0.09/1.56 0.19/1.56
+ = MIC;  * = MBC
StrainsSongklanakarin J. Sci. Technol.
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·«¥≈âÕ¡„π°“√‡æ“–ª≈Ÿ°´÷ËßÕ“®∑”„Àâ “√∑’Ë¡’Õ¬Ÿà„π ¡ÿπ‰æ√
¡’ª√‘¡“≥µà“ß°—π  ¥—ßπ—Èπ‡¡◊ËÕπ”æ◊™ ¡ÿπ‰æ√¡“ °—¥·µà≈–§√—Èß
°≈ÿà¡ “√ ”§—≠∑’Ë·¬°‰¥â¡’ª√‘¡“≥µà“ß°—π (Nimiri et al.,
1999; Lin et al., 1999) ‡π◊ËÕß®“° “√ °—¥À¬“∫®“°
‡ª≈◊Õ°º≈∑—∫∑‘¡¥â«¬ethanol ¡’ƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬∑’Ë∑¥ Õ∫
‰¥â¥’®÷ßπ”¡“ °—¥„Àâ‡ªìπ “√°÷Ëß∫√‘ ÿ∑∏‘Ï ·≈–π”‡©æ“– à«π∑’Ë
¡’ “√ª√‘¡“≥¡“°§◊Õ ethyl acetate ·≈– n-butanol frac-
tions ¡“∑¥ Õ∫À“§à“ MIC ·≈– MBC æ∫«à“µâ“π‡™◊ÈÕ∑’Ë
π”¡“∑¥ Õ∫‰¥â¥’‚¥¬¡’§à“MIC ·≈– MBC Õ¬Ÿà„π™à«ß0.02
∂÷ß 0.78 ¡°./¡≈. ·≈– 0.19 ∂÷ß 6.25 ¡°./¡≈. µ“¡≈”¥—∫
®“°°“√»÷°…“°àÕπÀπâ“π’Èæ∫«à“ à«π·≈– “√º ¡¢Õß ella-
gitannin (hydrolysable tannins) ®“°‡ª≈◊Õ°º≈∑—∫∑‘¡
 “¡“√∂µâ“π‡™◊ÈÕ methicillin-resistant S. aureus ‰¥â
(Machado et al., 2003)
®“°º≈°“√∑¥ Õ∫∑“ß‡§¡’‡∫◊ÈÕßµâπ¢Õß “√ °—¥®“°
‡ª≈◊Õ°º≈∑—∫∑‘¡¥â«¬ ethanol æ∫ “√ ”§—≠‰¥â·°à flavo-
noids, tannins, sterols ·≈– triterpenes √“¬ß“π°“√
»÷°…“¢ÕßHusain ·≈–§≥– (1992) æ∫ alkaloids, tannins
·≈– glycosides ‡ªìπ “√ ”§—≠„π‡ª≈◊Õ°º≈∑—∫∑‘¡ Poyra-
zoglu ·≈–§≥– (2002)  æ∫«à“¡’ “√æ«° organic acids
·≈– phenolic compounds „πº≈∑—∫∑‘¡  ¡’√“¬ß“π«à“
tannins (Bruyne et al., 1999; Chattopadhyay et al.,
2002), flavonoid (Laks, 1987) ·≈– sterols (Sharma,
1993; Ramesh et al., 2001) ¡’ƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬‰¥â∑—Èß
Gram-positive ·≈– Gram-negative  ¥—ßπ—Èπ°“√∑’Ë “√
 °—¥À¬“∫®“°‡ª≈◊Õ°º≈∑—∫∑‘¡¥â«¬ ethanol ¡’ƒ∑∏‘Ïµâ“π
·∫§∑’‡√’¬ Gram-negative ‰¥âπ—Èπ Õ“®‡π◊ËÕß®“° “√ ”§—≠
æ«° tannins, flavonoid ·≈– sterols ‡π◊ËÕß®“°∑—∫∑‘¡
‡ªìπæ◊™ ¡ÿπ‰æ√À“‰¥âßà“¬„π∑âÕß∂‘Ëπ  √“§“‰¡à·æß·≈– °—¥
ßà“¬  ¥—ßπ—Èπ®÷ß§«√»÷°…“µàÕ„π√“¬≈–‡Õ’¬¥ ”À√—∫ “√ à«π∑’Ë
¡’ƒ∑∏‘Ï¥’  ‡æ◊ËÕ∑’Ë®–π”¡“æ—≤π“„™â‡ªìπ¬“µâ“π·∫§∑’‡√’¬µàÕ‰ª
 √ÿª
 “√ °—¥À¬“∫¥â«¬ethanol ¡’ƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬∑ÿ°
 “¬æ—π∏ÿå∑’Ë∑¥ Õ∫ ‰¥â·°àE. coli O157: H7, E. coli O26:
H11, E. coli O111: NM, E. coli O22, E. coli ATCC
25922, Pseudomonas aeruginosa ATCC 27853, Shig-
ella boydii DMST 7124 ·≈– Salmonella london DMST
7110 §à“¢Õß inhibition zone Õ¬Ÿà„π™à«ß 10 ∂÷ß 19 ¡¡.
§à“ MIC ·≈– MBC Õ¬Ÿà„π™à«ß 0.09 ∂÷ß 3.13 ¡°./¡≈.
·≈– 3.13 ∂÷ß 25  ¡°./¡≈.  µ“¡≈”¥—∫   “√ °—¥À¬“∫¥â«¬
chloroform ‰¡à¡’ƒ∑∏‘Ï„π°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ∑’Ëπ”¡“
∑¥ Õ∫   à«πº≈°“√»÷°…“ “√ °—¥°÷Ëß∫√‘ ÿ∑∏‘Ï∑—Èß 2 frac-
tion ‰¥â·°à ethyl acetate ·≈– n-butanol fractions ¢Õß
‡ª≈◊Õ°º≈∑—∫∑‘¡¡’ƒ∑∏‘Ïµâ“π‡™◊ÈÕ‰¥â¥’  ‚¥¬¡’§à“ MIC ·≈–
MBC Õ¬Ÿà„π™à«ß 0.02 ∂÷ß 0.78 ¡°./¡≈. ·≈– 0.19 ∂÷ß
6.25 ¡°./¡≈. µ“¡≈”¥—∫
°‘µµ‘°√√¡ª√–°“»
°“√»÷°…“π’È‰¥â√—∫∑ÿπ π—∫ πÿπ®“°Thailand-Tropi-
cal Diseases Research Programme. National Center
for Genetic Engineering and Biotechnology (ID 02-
1-ENT-07-042) ªï 2004-2005  ·≈–∫—≥±‘µ«‘∑¬“≈—¬
¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å
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